We compute corrections to the decay of the Standard Model Higgs boson to hadrons, to the fourth order in the strong coupling constant α s . We use an effective theory in which the Higgs boson couples directly to bottom quarks and to gluons, via top quark-mediated effective couplings. Numerically, our results are of a comparable size to the previously-known "massless" contributions and complete the order α 4 s corrections to the hadronic decay of the Higgs boson. In these proceedings we also provide an independent cross check of the gluonic Higgs boson decay at order α 5 s .
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Introduction
In the coming years, it will be an important task to precisely determine the Higgs boson couplings to other Standard Model particles. To this end, it is important to have a good theoretical understanding of the decay rate of the Higgs boson into bottom quarks. Combined with the Higgs boson's decay rate into gluons, it forms some 70% of the hadronic decay width and therefore influences all Higgs boson branching ratios.
QCD corrections to the partial width Γ(H → bb) have been studied for some time. At one and two loops they are known with exact bottom quark-mass dependence [1, 2, 3, 4, 5] . Beyond this order, at three and four loops, only the "massless" approximation was known [6, 7, 8] . In Ref. [9] the order α 4 s corrections were completed. The calculation will be described in these proceedings. For a summary of further corrections, the reader is referred to [10, 11, 12] .
For the calculation in the limit M t ≫ M H , we consider an effective Lagrange density in which the top quark has been integrated out. It consists of QCD and effective couplings between the Higgs boson and bottom quarks and gluons,
where primed quantities refer to the five-flavour effective theory. The bare Higgs field H 0 and vacuum expectation v 0 may be identified with their renormalized quantities since we neglect electroweak effects in this calculation. The top quark-mass dependence is provided by the coefficient functions C 1 and C 2 , which are known to fifth order in α s [13, 14, 15] . The bare effective operators are given by
are their renormalized counterparts. Correlators formed by the above operators can be related, via the optical theorem, to the total decay rate of the Higgs boson. With the correlator
we define the quantities
in terms of which,
where
. Π 11 and Π 22 are already known at four [16] and five [8] loops, providing α 5 s and α 4 s corrections to the decay rate, respectively. The mixed contribution Π 12 (= Π 21 ), however, was known only at three loops [7] . It has now been computed at four loops [9] , completing the α 4 s QCD corrections to the decay rate. Additionally, we compute new two-, three-and four-loop corrections to Π 11 which are suppressed by one power of (m 2 b /M 2 H ); they are numerically small, but are of the same order in (m 2 b /M 2 H ) as the leading contributions from Π 12 and Π 22 . The results presented in these proceedings (Eq. (3.7)) provide an independent cross check of the four-loop (m 2 b /M 2 H ) 0 terms of
Corrections suppressed by powers of (M 2 H /M 2 t ) are small, and not considered here. 
Calculation
The calculation was performed by making use of a well-tested collection of software. We use qgraf [17] to generate the diagrams. q2e and exp [18, 19, 20] are used to map the diagrams into a set of two-point integral topologies. FORM [21] [24, 25, 26] . We do not discuss the details of the renormalization of the bare expressions here, and refer the reader to Ref. [9] .
Using this setup, we have computed one-, two-, three-and four-loop corrections to each of the correlators Π 11 , Π 12 and Π 22 . In the case of Π 11 we compute both the leading (m 2 b /M 2 H ) 0 and subleading (m 2 b /M 2 H ) contributions. In all cases we employ a generic gauge parameter ξ and expand the amplitudes to linear order in ξ before integral reduction. All dependence on ξ drops out after reduction to a minimal set of master integrals.
Results
To investigate the numerical size of the new corrections, we re-write Eq. (1.4) in the form 
Numerically, we find 
Conclusions
By computing the previously-unknown α 4 s corrections to ∆ 12 , we complete the QCD corrections to the hadronic decay of the Higgs boson at this order. The computation is performed in an effective theory, however additional corrections proportional to powers of (M 2 H /M 2 t ) are known to be small. The new contributions to Γ(H → hadrons) are of the same order of magnitude as the previously-known contributions, but come with an opposite sign; they do much to improve the convergence of the QCD perturbative series.
Additionally, we provide an independent cross check of the four-loop Higgs boson decay to gluons. Computer-readable files containing the analytic results of these proceedings and Ref. [9] can be found at [28] .
